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Executive Summary 
 
 

Water Quality Monitoring and Assessment of the 
Nantucket Island-Wide Estuaries and Salt Ponds 

 
Update 2020 

 
 

As in previous years, this annual Technical Memorandum summarizes the water quality 
monitoring results of the estuarine sampling undertaken through the ongoing Nantucket Island-
wide Water Quality Monitoring Program.  The program is a multi-year collaboration between the 
Town of Nantucket Natural Resources Department and the Coastal Systems Program within the 
University of Massachusetts-Dartmouth, School for Marine Science and Technology.  Water 
sample collection and analysis has been undertaken according to specific protocols developed at 
the outset of the monitoring first started in 2010 such that year to year results would be cross 
comparable from one Nantucket estuary to another but also, so that Nantucket results would 
also be cross comparable to water quality data collected from other programs managed by the 
Coastal Systems Program (e.g. Cape Cod monitoring programs as well as Martha's Vineyard 
Island-wide monitoring program).   The 2020 summary memo is focused specifically on the 
following: 1) Water Quality Results for Nantucket Harbor, Madaket Harbor, Long Pond, 
Hummock Pond, Miacomet Pond, Sesachacha Pond, Polpis Harbor Streams and Oyster 
Aquaculture Potential Sites and 2) Trophic State - Water Quality/Eutrophication Status and 
trends. 
 
The goals of the monitoring program remain unchanged from previous years, primarily to: 
 

1. determine the present (2020) ecological health of each of the main salt ponds and 
estuaries within the Town of Nantucket, 

2. gauge (as historical data allows, 2010-2020) the decline or recovery of various salt ponds 
and embayments over the long-term (also part of TMDL compliance), and 

3. provide the foundation (and context) for development of potential alternatives for nutrient 
and resource management and quantitative measures of success. 

 
Point (3) is critical for restoration planning should a system be found to be impaired or 
trending toward impairment, which requires targeted management actions for restoration 
or a system is improving due to Town actions which then should be improved/enhanced. 
 
As was the case in 2010, 2012 - 2019 sampling efforts, the 2020 sampling program focused on 
the summer/early fall months (June - September, few systems sampled in October) as this time 



 3 

frame is typically representative of worst case water quality conditions and the basis for habitat 
management decisions.  Samples collected in 2020 were obtained from the same sampling 
station locations and the same depths as in previous years to maximize cross comparability and 
to gauge temporal changes.  It should be noted that the Town of Nantucket did undertake water 
quality monitoring in 2011, however, those samples were analyzed by a lab other than the 
Coastal Systems Analytical Facility at the UMASS School for Marine Science and Technology 
and data was presented in the report on the 2012 monitoring effort.   
 
The Town of Nantucket has been working for decades to protect and more recently restore its 
estuaries and their aquatic resources.  At present and based on the 2010 - 2020 water quality 
database developed under the Island-wide unified water quality monitoring program, activities to 
lower nitrogen enrichment and its negative impacts to water and habitat quality have been 
planned and implementation is ongoing in 4 estuarine systems: Nantucket Harbor (jetties and 
sewers), Madaket/Long Pond (landfill and possible dredging), Sesachacha Pond (openings), 
Hummock Pond (refined opening protocol).  In addition, all of the Townôs estuaries should benefit 
from the recent fertilizer application by-law.  As a result, it is anticipated that the efficacy of these 
management activities should be seen in the on-going monitoring results. 
 
Summer 2020 appears to have sustained high water quality for the Nantucket Harbor and 
Madaket Harbor systems.  Hummock Pond water quality appears to continue to be poor in the 
upper portions of the system, however, 2020 data indicates slightly lower nutrient concentrations 
and overall system health compared to 2019 (possibly due to a more effective opening).  
Generally, the decline in water quality started in 2016 which showed a decrease in overall water 
quality compared to system reset for the 2015 summer season.  The reset was accomplished 
through a highly successful opening, which has not been fully repeated at that level since 2016, 
hence the decline in water quality over the past 5 years.  The variations in TN levels results 
primarily from opening success. For instance, in spring 2017 the opening was only 1.5 days with 
high precipitation, although the spring opening in 2016 was comparable to the duration of the 
opening in 2015 (18 days and 15 days respectively).  In contrast, Long Pond has continued to 
show declines in TN concentrations over historic levels with variable parallel improvements in 
water and habitat quality, although the inter-annual reductions appear to be stabilizing. 
 
Miacomet Pond, which is now functionally a eutrophic freshwater pond, again in 2020 showed 
poor water and habitat quality throughout..  After a slight improvement in 2017, as seen in lower 
TN concentrations and lower total pigments (CHLA + Pheophytin), water quality worsened in 
2018 and continued to show a nutrient degradation in 2019 and 2020.  Miacomet Pond from 
2014-2018 appeared to have phytoplankton production (e.g. chlorophyll-a) stimulated by both N 
and P inputs as pond salinities declined to present freshwater levels.  The 2020 monitoring 
indicated that Miacomet Pond still  has  phytoplankton production stimulated by both N and P as 
DIN/DIP ratios at certain stations exceed the Redfield Ratio.  The longer term record indicates 
both N and P as key nutrients from 2014-2020, with nitrogen being the key nutrient only in 2019.  
Miacomet Pond exceeds by several fold both known N and P levels needed to maintain a high 
quality aquatic system. 
 
Water Quality in Sesachacha Pond appears to be directly related to the efficacy of its seasonal 
openings.  Water quality in 2010, 2012, 2013 was significantly improved over the levels observed 
previously in the MEP analysis (November 2006).  The lower TN levels in Sesachacha Pond 
(2010-2013) versus historic levels documented by the MEP indicated significant improvement of 
pond resources. Since there was no major shift in nitrogen loading within the Sesachacha Pond 
watershed during that period of improvement, it is almost certain that the amount of tidal flushing 
during a given artificial breaching is driving the variability in the observed summer TN level.  The 
rise in TN observed during the 2014 sampling suggests that a poor inlet opening may have 
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occurred in spring 2014, as watershed loading was unchanged.  Short openings in subsequent 
years (2015 {5 days}, 2016 {3 days}, 2017 {7 days}) suggests that inlet opening efficacy has a 
significant effect on pond water quality as TN concentrations from 2014 to 2017 have steadily 
increased to nearly the same level as when the MEP analysis was completed.  Since a focused 
opening management plan has evolved over the past decade, TN levels have generally declined 
in recent years and averaged 0.784 mg TN/L over 2018 and 2019 field seasons (Table 4).  In 
2020, TN  concentrations were even lower  and chlorophyll levels appear to be as low 
observations in 2013.  Although Sesachacha Pond is still above its N threshold the increased 
attention to pond openings through 2018 have lowered TN from historic levels (1.2 mg N/L) to 
0.7 mg N/L in 2020, only slightly above the threshold TN level.  Since a fall opening in 2020 did 
occur its impact will be seen in the 2021 monitoring results.  This underscores that if opening can 
be maintained the threshold N level should be attainable for this estuary. 
 
Trophic State of Nantucket Estuaries: The Trophic State of an estuary is a quantitative 
indicator of its nutrient related ecological health and is based on key ecological metrics: 
concentrations of inorganic and organic Nitrogen, water clarity (Secchi Depth), lowest measured 
concentrations of Dissolved Oxygen (average of lowest 20% of summer measurements), and 
Chlorophyll-a pigments (surrogate for phytoplankton biomass/blooms).  Nutrient related trophic 
health scales generally range from Oligotrophic (healthy-low nutrient) to Mesotrophic (showing 
some signs of deterioration of health due to nutrient enrichment) to Eutrophic (habitats 
significantly impaired and degraded, high levels of nutrients and organic matter and community 
shifts). 
 
Nantucket Harbor (with Madaket Harbor) is presently supporting the highest water 
quality of Nantucket's estuaries.  In 2018 and 2019, all of the Nantucket and Polpis 
Harbor monitoring stations were showing high water quality, slightly better than in 2017.  
However, in 2020 there appears to have been further decline in Polpis Harbor East (Nan-
5) possibly due to inflow from the headwater stream.  Over the past 5 years, the main 
basin of Nantucket Harbor continues to support high quality waters, with only a periodic 
small decline in the uppermost basin, Wauwinet basin.  Summer 2019 saw a slight 
decline in water quality that continued into 2020.  Previous summers 2016-2018 generally 
showed similar high water quality in this basin as 2014 which also showed improved 
chlorophyll-a and TN levels versus prior years.  Nutrient management activities 
associated with the Harbor (additional sewer hookups, jetty improvement and oyster 
aquaculture) should result in even lower TN and chlorophyll levels and reduce the 
likelihood of large phytoplankton blooms in the future.    
 
Polpis Harbor basins which after showing moderate impairment in 2010 and 2012 have been 
showing only low to no impairment in recent years, suggesting some improvement over historic 
conditions.  Polpis Harbor showed 2018 & 2017 TN levels similar to 2010, 2012 and 2015, 
slightly higher than 2013 and 2014.  However, Polpis Harbor West Basin showed elevated TN in 
2020 and a decline to moderate water quality, while the East Basin maintained its low TN and 
high water quality.  This variation makes continued monitoring essential to clarify any trends in 
water quality and linkages to stream nitrogen discharges.  While the overall Nantucket Harbor 
System is generally supporting high quality waters, the variability in the index in Wauwinet and 
Polpis basins should be monitored to ascertain their long-term health and to determine the 
effectiveness of restoration effort by the Town as it continues to move forward to meet the 
MassDEP TMDL for this system.  Overall, Nantucket Harbor appears to be relatively stable from 
year to year with a continuing improvement into 2020 with high index scores and higher level 
metrics that support the contention that it is approaching its TMDL threshold, as is generally also 
the case for Polpis Harbor.  The role of stream inputs to Polpis Harbor West on its recent water 
quality may suggest that some mitigation is needed.  Planned sewering within the Nantucket 
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watershed should complete the restoration on nitrogen mitigated impairment within this estuarine 
system. 
 
Madaket Harbor main basin in 2020 continued to support a high level of nutrient related water 
quality, with High Quality waters at all sites over the past 3 years.  It has been the more enclosed 
basins of Hither Creek and Long Pond with their reduced tidal flushing that have had nitrogen 
impairment problems.  Over the 10 years of monitoring, Hither Creek (Station 1), which receives 
discharge from Long Pond via Madaket Ditch, has consistently supported the poorest ñhealthò 
status within the Madaket Estuary.  Hither Creek is clearly nitrogen enriched and showing 
continuing impairment based on a variety of parameters, but has clearly improved since 2010 
and has shown only moderately impaired water quality over the past 3 years.  Over the past 10 
years the Trophic Index indicates that this basin has been improving gradually, going from fair-
poor water quality and improving to moderate water quality since 2014 with the exception of 
2017 where TN levels rose, but stayed within the range that has developed over the past 4-5 
years.  The main basin of Madaket Harbor is showing relatively high water quality in each year 
but also shows a possible improvement from the 2010 to 2012 period and has been generally 
stable with high quality unimpaired waters in more recent samplings to 2018-2020. 
 
Long Pond is a large tributary basin to Madaket Harbor, which receives tidal flow 
through the artificial connection of Madaket Ditch.  Given the structure of the basin and its 
watershed, Long Pond operates semi-independently from Madaket Harbor.  Long Pondôs 
Trophic Index scores for both monitoring stations (5 & 6) in the 10 years of monitoring 
(2010, 2012-2020) clearly indicate poor nutrient related water quality.  However, based 
upon the 2015-2020 results and the overall 10 year time-series, it appears that the 
Townôs management of the landfill, has reduced the nitrogen load from this source with 
the associated observed lowering of TN levels.  The water quality Index for the most 
recen 6 years is showing improvement at both Long Pond Stations and the receiving 
waters in Hither Creek in response to the lower TN levels.  However, the basin remains 
moderately impaired.  While continued monitoring will determine the final level of 
improvement, it does appear that the reduction in N loading is occurring with beneficial 
effects.  It should be noted that the lack of major change in the Health Index for Long 
Pond results in part from the relative coarseness of the Index, where sometimes large 
index score changes are required to change the Index value.  The analysis of key metrics 
(Chlorophyll-a, water clarity-Secchi and total nitrogen) individually do show improving 
water quality at stations 5 and 6 (particularly at Station 6 nearest the landfill) in 2012-
2020 compared to 2010, particularly striking are the declining TN levels. A recent Town 
supported benthic animal analysis parallels and underscores the water quality 
improvements. 
 
Sesachacha Pond is a closed coastal salt pond that has its water quality managed by 
periodically breaching the barrier beach to open the basin to tidal exchange with the 
adjacent Atlantic Ocean waters.  Sesachacha Pond was evaluated under the 
Massachusetts Estuaries Project (MEP) which recommended an additional mid-
summertime opening (if logistically possible) as part of the pond management strategy to 
enhance flushing of the pond and improve water quality to reach the threshold without 
any need for infrastructure.  The water quality monitoring program in 2010, 2012 and 
2013 showed that the pond nitrogen levels were converging on the MEP Threshold (0.60 
mg/L total nitrogen).  Improved openings resulted in total nitrogen (TN) levels  dropping 
significantly from historical levels in 2010 and 2012  with associated improvements in 
water clarity and the level of phytoplankton biomass as chlorophyll-a.  However, with 
limited openings in 2014-2017, TN has risen and has returned to near historic levels 
(~0.9 mg/L), with an improvement in 2018 (0.752 mg N/L), and with continuing impaired 
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conditions in 2019 but with a significant drop in 2020 (<0.68 mg N/L). It appears that 
these changes relate primarily to the quality of the pre-summer opening. Given the 2010-
2013 period and recently when robust openings occurred, it appears that a solid opening 
program has the capability to improve the water quality metrics pond-wide to levels near 
the TMDL nitrogen threshold.    
 
Based upon the Index alone, changes in water quality in Sesachacha Pond over the 2010-2013 
period were stabilized at moderate impairment of this estuary, with more recent monitoring 2015-
2017 seeing a trend toward poor water quality conditions.  However, in 2020 water quality was 
less impaired than in the prior 10 years, but will likely show continued interannual variation, until 
an opening protocol can be perfected (which the Town if working on).     It appears that like other 
periodically opened ponds, the quality of the opening (amount of water exchanged) controls the 
level of water quality in the following months.  A closer examination of the opening protocol and 
the linkage to resultant water quality is needed for management of this system. 
 
Hummock Pond is a closed coastal salt pond that is only periodically opened to the 
ocean to flush out nutrients and organic matter on the ebb tide and receive low nutrient 
saline waters on the flood tide. Creating sustained openings that are sufficient to allow 
exchange of tidal waters for more than 4-5 days has been difficult for this system due to 
its location on the coast and the large amount of sand migration in the coastal zone which 
can rapidly reseal the inlet.  
 
The present non-tidal state and level of watershed nutrient inputs have resulted in 
moderate to poor nutrient related water quality throughout the pond, with poor water 
quality conditions the present norm (2005-2007, 2010, 2012, 2013, 2014, 2015).  
Unfortunately, in 2016 the pond appears to have had lower water quality in its upper and 
mid reaches than in previous years, although the lower basin did not show this inter-
annual variation.   Similarly, in 2017 and 2018 water quality declined even further 
throughout most of the estuary, including the lower basin.  This resulted from the poor 
spring 2017 and 2018 openings. There is generally a small gradient in water quality with 
moderate to poor conditions near the ocean and poor conditions in the uppermost basins, 
but this collapsed to generally poor water quality throughout the system in 2017, 2018 
and 2019. However, in 2020, while still moderately impaired water quality was found, the 
Health Index showed the best water quality in all but the upper basin over the monitoring 
period.  None-the-less, all of the metrics are consistent with a nutrient impaired basin in 
all years. Based upon the monitoring results it is clear that the nutrient related health of 
Hummock Pond is significantly related to the success of its periodic openings and that 
the pond is presently significantly impaired by nitrogen enrichment. 
 
 
Miacomet Pond is a closed coastal salt/fresh pond that has not experienced significant tidal 
exchange for over a decade.  The result has been a build-up of nutrients and organic matter 
resulting in a highly eutrophic system.    As a result of the lack of tidal flow and continuous 
groundwater inputs, the pond is presently freshwater, with salinity levels in each of the past 8 
years of monitoring of <0.5 ppt, reaching a low of 0.1 ppt, 2015-2017.  The present non-tidal 
state and extent of watershed nutrient inputs has resulted in a decline in nutrient related water 
and habitat quality throughout the pond for both nitrogen and phosphorus, with poor water quality 
and habitat impairment the norm as again seen in in 2020.  All of the metrics for Miacomet Pond 
are consistent with a highly nutrient impaired basin.  However, as the freshening of this basin 
has become complete and sustained, it likely will have to be managed as a transitional 
freshwater system and will need to be reassessed as such.  Since Miacomet Pond may have 
storm over-wash in the future due to climate change related storm intensification and sea level 
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rise, it may be necessary for management to create both a nitrogen and a phosphorus budget for 
this system and to conduct short-term incubations to determine which nutrient is controlling pond 
health under present and varying salinity conditions.  It is likely that regions of the pond may be 
sensitive to both nitrogen and phosphorus, such that overall both nutrients need to be monitored 
and considered for management of Miacomet Pond, although phosphorus management is 
clearly needed at this time.    There is no evidence that Miacomet Pond will improve without 
management action(s). 
 
 
 
Table ES-1.  Summary of present status and trends of water/habitat quality of estuaries of 
Nantucket based on present (2020) water quality monitoring data reconciled against historic data 
collected from 2010-2019 and MEP nutrient threshold analyses undertaken for each system 
except Miacomet Pond.  A TMDL for Hummock Pond has not yet been released by MassDEP. 
 

 
 

Overall, the water quality trends in Nantucketôs major estuaries have been positive over the past 

5-10 years.  Nantucket Harbor, Long Pond and Sesachacha Pond are showing improvements 

and are approaching their TMDL targets to meet restoration goals.  Madaket Harbor is 

supporting high water and habitat quality and is stable.  Only Hummock and Miacomet Ponds 

are having significant ecological health issues.  Hummock Pond has been very difficult to flush 

significantly with annual openings.  As a result water quality is impaired and also the salinity is 

low, in 2014-2016 salinities in the lower basin (HUM-1,3,5) were 6-7 ppt.  But in 2017 salinity 

dropped to <4 ppt due a low flushing opening.  The salinity as increased slightly ~5 ppt from 

2018-2020 with <4 ppt in the upper reaches (HUM-7 & 8).  This is still low for maintaining 

Hummock Pond as a brackish water estuary. Historically levels have been ~8 ppt, so there is 

some concern about potential species changes, however salinity decline is relatively slow so 

there is still time to reset the salinity.  Miacomet Pond provides evidence of the need to maintain 

salinity in Hummock Pond.  Miacomet Pond has not received significant tidal flushing for more 

than a decade and the pond is now freshwater and has been for several years.  Miacomet Pond 

is currently highly eutrophic and supports degraded water and habitat quality.  Miacomet appears 

to need phosphorus management with periodic needs for nitrogen and phosphorus management 

in most years including 2020.  Given the temporal record, it does not appear that Miacomet Pond 

will improve without implementation of management actions. 

Estuary Type TMDL Status Trend Remedial Actions

Madaket Harbor Marine In Place Approaching  N Target Improving Landfill Remediation

Long Pond Brackish In Place Approaching  N Target Improving Landfill Remediation

Nantucket Harbor -

Polpis Harbor
Marine In Place Approaching  N Target Improving

New Jetties, Planned 

Sewers

Sesachacha Pond Brackish In Place Moderate Improvement Variable Targeted opening

Hummock Pond Brackish/Fresh In Place?? Significantly Impaired Variable Targeted opening

Miacomet Pond Fresh None Significantly Impaired Unchanged Unknown

Summary of Present Status and Trend of Water Quality in Nantucket's Estuaries
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Monitoring and Specific Results: The Technical Memorandum on the 2020 Nantucket Water 
Quality Monitoring Program is organized consistent with previous SMAST water quality 
monitoring summaries (2010 and 2012 - 2018) but as in 2019, the summary memo is now 
focused more on temporal trends while still allowing comparisons to data from the previous years 
of monitoring.  However, the bulk of the prior data tables that were summarized in previous  
reports on the 2012 to 2018 field seasons are not repeated again here.  Similarly, as in prior 
annual reports, the 2020 summary does not include an overview of the program or the summary 
of the sampling approach as these have not changed from previous years, instead they are 
included by reference.   This tech memo does include the 2020 summary tables and synthesis of 
results in tabular and graphical form which includes all data collected under this program from its 
inception (2010 and 2012 - 2020).  The 2020 summary is focused specifically on the following: 

1. Results of Sampling: Summary of Water Quality Results 
 

Nantucket Harbor 
Madaket Harbor 
Long Pond 
Hummock Pond 
Miacomet Pond 
Sesachacha Pond 
Polpis Harbor Streams 
Oyster Aquaculture Potential Sites 
 

 
2. Trophic State: Water Quality/Eutrophication Status 
 
3. Recommendations for Future Monitoring (see last page of report) 

 
 
As in previous years, the 2020 water quality monitoring of Nantucket's fresh and saltwater 
systems was focused on summer-time conditions, as the warmer months typically have the 
lowest water quality conditions, hence are the critical period for resource management.  As in 
previous years (2010, 2012-2019), the 2020 approach utilized the same sample collection and 
analysis approach for assessing the water quality of each of the estuaries of Nantucket.  This 
consistency is intended to maximize the value of the results by making the data perfectly cross-
comparable to water quality monitoring data collected across the Island of Nantucket from 
previous years and to previous Massachusetts Estuaries Project results for Nantucket estuaries 
as well as more broadly to estuaries throughout the region (Cape Cod, Martha's Vineyard).  In 
this manner, inter-ecosystem comparisons can be made to better assess system 
health/impairment and function and to formulate appropriate nutrient management strategies.  
This allows individual towns such as Nantucket to directly benefit from lessons learned 
throughout the wider region. It should be noted that in 2020 (as was the case in 2019), 
compliance monitoring samples were collected from sentinel locations in Nantucket Harbor, 
Sesachacha Pond and Madaket Harbor as established under the Massachusetts Estuaries 
Project. 
 
As in past years, UMD-SMAST Coastal Systems Program (CSP) scientists focused primarily on 

the analysis of samples collected from the field effort (led by Thaïs Fournier, Nantucket NRD), 

the associated data analysis, and overall program coordination.  The Nantucket Natural 
Resources Department staff primarily focused on coordination of field efforts, field sampling and 
data collection on physical parameters and water quality improvement efforts.   
 
The goals of the monitoring program remain unchanged from previous years, primarily to: 
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1. determine the present (2020) ecological health of each of the main salt ponds and 

estuaries within the Town of Nantucket, 
 

2. gauge (as historical data allows) the decline or recovery of various salt ponds and 
embayments over the long-term (also part of TMDL compliance), and 
 

3. provide the foundation (and context) for development of potential alternatives for nutrient 
and resource management and quantitative measures of success. 

 
This latter point (3) is critical for restoration planning should a system be found to be impaired or 
trending toward impairment, which requires targeted management actions for restoration. 
 
As was the case in 2010, 2012 - 2019 sampling efforts, the 2020 sampling program focused on 
the summer/early fall months (June - September, a few samples collected in October).  
Additional monitoring of the openings of Sesachacha Pond and Hummock Pond were NOT 
continued in 2020 as openings did not occur in spring but in fall after the monitoring season. 
However, a detailed plan for refining pond openings was developed for future implementation. 
 
Water samples were collected from each of Nantucketôs 6 estuarine systems (Figures 1-6) on 
multiple dates (ñeventsò) in 2020 following the schedule presented in Table 1.  Samples were 
obtained from the same sampling station locations and the same depths as in previous years to 
maximize cross comparability and to gauge temporal changes.  It should be noted that the Town 
of Nantucket did undertake water quality monitoring in 2011, however, those samples were 
analyzed by a lab other than the Coastal Systems Analytical Facility at the UMASS School for 
Marine Science and Technology.  The 2011 water quality data were presented in tabular form in 
Appendix A in Annual Technical Memoranda of 2012 and 2013 and are not being reproduced 
again herein. 
 
As in all previous years, the physical/environmental parameters measured in the estuaries during 
the 2020 sampling season included: total depth, Secchi depth (light penetration), temperature, 
conductivity/salinity (YSI meter), general weather (rain, cloudiness, etc.), wind force and 
direction, dissolved oxygen levels and observations of moorings, birds, shell fishing and unusual 
events (fish kills, algal blooms, etc.).  Laboratory analyses of estuarine waters included: salinity, 
nitrate + nitrite, ammonium, dissolved organic nitrogen, particulate organic carbon and nitrogen, 
chlorophyll-a and pheophytin-a and orthophosphate.  As initiated in the summer of 2015, the 
estuarine water quality monitoring undertaken in 2016-2020 included an additional 3 stream 
locations.  During the summer 2016 season, stream station STA-3 was dropped due to no flow 
and a station STA-4a was added to clarify water quality conditions in the stream outflow 
associated with cranberry bogs up-gradient of STA-4.  In 2017-2018 a fourth stream station was 
added (WPH outlet) to directly measure flow and nutrient load into Western basin of Polpis 
Harbor.  In 2019 & 2020 stream sampling took place at 3 stations: STA-4, STA-6B and WPH 
outlet. 
 
In 2020, 27 field duplicates (10% of the total number of samples collected {n=284}) were taken 
as part of the field sampling protocol for QA analysis.  Data were compiled and reviewed by the 
laboratory for accuracy and evaluated to discern any possible artifacts caused by improper 
sampling technique, physical disturbance, etc.  In addition, some samples were rerun to confirm 
initial results.   
 
The Town of Nantucket has been working for decades to protect and more recently restore its 
estuaries and their aquatic resources.  At present, activities to lower nitrogen enrichment and its 
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negative impacts to water and habitat quality are ongoing in 4 estuarine systems: Nantucket 
Harbor (jetties and sewers), Madaket/Long Pond (landfill and possible dredging), Sesachacha 
Pond (openings), Hummock Pond (refined opening protocol).  In addition, all of the Townôs 
estuaries should benefit from the recent fertilizer application by-law.  As a result, it is anticipated 
that the efficacy of these management activities should be seen in the on-going monitoring 
results. 
 
Summer 2020, like 2019, appears to have sustained high water quality for the Nantucket Harbor 

system (2020 embayment wide TN average of 0.34 mg/L, 2019 = 0.34 mg/L, 2018 = 0.31  mg/L, 

2017 = 0.35 mg/L, 2016 = 0.35 mg/L, 2015 = 0.37 mg/L).  Madaket Harbor is similar to 

Nantucket Harbor in that it generally supports high water quality and is flushed with high quality 

low nitrogen offshore waters.  There is typically a gradual nitrogen gradient from Hither Creek 

(MH-1) into the main basin (MH-2 and MH-3) with lowest levels near the offshore boundary (MH-

4).  In 2020 only the levels in Hither Creek exceeded the TMDL target level (0.45 mg TN/L), 

which was also the case in 2019.  However, there has been a reduction in TN levels, as 2 of the 

last 5 years met the TN threshold for Hither Creek.  The Long Pond tributary embayment to 

Madaket Harbor remains moderately impaired but improved over the past decade as seem in the 

2020 results. It appears that the Townôs management of the landfill, has reduced the nitrogen 

load from this source with the associated observed lowering of TN levels.  The connection is 

strengthened by the parallel timing of the landfill work and the lowering of TN in the adjacent 

waters, which are only a short travel time from the landfill.  While still small, the water quality 

Index for Long Pond is showing improvement in response to the lower TN levels although the 

basin remains impaired.  TN levels in 2015-2017 and 2018-2020 were almost half that of 

historical and 2010 measurements although they still show inter-annual variations as 2019 TN 

values were slightly higher (0.63 mg/L TN) compared to 2018 (0.59 mg/L TN) and 2020 TN 

levels were 0.502 ï 0.55 mg N/L a marked improvement.  While continued monitoring will 

determine the final level of improvement as the system reaches a new equilibrium, it does 

appear that the reduction in N loading is occurring with beneficial effects.  If TN levels stabilize at 

2018-2020 levels, the TN target in the TMDL may be achieved.  In contrast, Hummock Pond 

water quality appears to remain poor in years 2014-2016 and 2017-2020 after an initial 

improvement after 2010-2013.  Overall water quality was highest in 2015 (TN = 0.58 mg/L) but 

became poor again and has remained poor (2020, 2019, 2018, 2017 and 2016 embayment wide 

average TN levels remain high at 0.83, 0.88, 0.83, 1.01 and 0.80 mg/L, respectively).  The 

variations in TN levels result primarily from opening success, for instance in spring 2017 the 

opening was only 1.5 days with high precipitation, although the spring opening in 2016 was 

comparable to the duration of the opening in 2015 (18 days and 15 days respectively).  Long 

Pond estuary wide TN concentrations have improved over historic levels although the reduction 

appears to be stabilizing (0.528 mg/L, 0.630 mg/L and 0.587 mg/L in 2020, 2019 and 2018, 

respectively). Miacomet Pond, which is now functionally a eutrophic freshwater pond, is 

eutrophic with 2020 chlorophyll pigment levels averaging 15.1 ug/L, TN = 1.30 mg/L, (2019: 23.9 

ug/L, TN = 0.935 mg/L) and TP = 94 ug/L (2019: TP = 127 ug/L) 1 (TP many fold higher than in 

high quality freshwater systems).  Water Quality in Sesachacha Pond appears to be directly 

related to the efficacy of its seasonal openings.  Water quality in 2010, 2012, 2013 (mean TN = 

0.671 mg/L, Chla = 5.5 ug/L) was significantly improved over the levels observed previously in 

                                                           
1 Total Phosphorus levels in freshwater ponds/lakes on Cape Cod with high water and habitat quality general have 
TP <20 ug/L) 
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the MEP analysis.  The lower TN levels in Sesachacha Pond (2010-2013) versus historic levels 

documented by the MEP indicated improvement of pond resources most likely due to modified 

breaching of the pond as recommended by the MEP analysis. Since there was no major shift in 

nitrogen loading within the Sesachacha Pond watershed during that period of improvement, it is 

almost certain that the amount of tidal flushing during a given artificial breaching drives the 

variability in the observed summer TN level.  The rise in TN observed during the 2014 sampling 

suggests that a poor inlet opening may have occurred in spring 2014, as it is unlikely a 

significant change in the watershed load occurred to drive the increase in TN from one summer 

to the next.  Short openings in subsequent years (2015 {5 days}, 2016 {3 days}, 2017 {7 days}) 

suggests that inlet opening efficacy has a significant effect on pond water quality as TN 

concentrations from 2014 to 2017 have steadily increased to nearly the same level as when the 

MEP analysis was completed.  In 2014-2017 water quality has declined (mean TN = 0.933 mg/L, 

Chla = 8.4 ug/L) and is again approaching MEP levels of enrichment.  The amount of flushing 

with the openings is reflected in the significantly higher salinities in 2010-2013 versus 2014-

2017, 17.9 PSU and 11.6 PSU, respectively.  Higher salinities reflect more flushing which is 

correlated with lower TN and total chlorophyll a levels. The 2018 and 2019 water quality analysis 

confirmed that the pond remains impaired but did show a mild improvement (TN = 0.752 and 

0.840 mg/L and Chla = 13.9 and 8.9 ug/L, respectively) likely due to improved openings.  The 

2020 water quality analysis confirmed that the pond appears to be improving compared to 

previous years (TN = 0.673 and Chla = 3.4 ug/L) and is approaching the MEP Threshold of 

<0.60 mg/L TN. 

 
The important role of the pond openings is further supported by the fact that average TN 
concentration in Sesachacha Pond was higher (1.00 mg/L TN) in 2016 which received a 3-day 
opening compared to average TN concentrations observed in 2017 (0.88 mg/L TN) given a 7-
day opening.  These results indicate that the level of water quality observed in Sesachacha Pond 
since 2014 does respond positively if sufficient flushing can be maintained.  The effect of 
improved pond flushing is discussed in detail in the MEP Sesachacha Pond Nutrient Threshold 
Report submitted to the Town of Nantucket in 2006. 
 
 
Table 1. Sampling Schedule for 2020 Nantucket Water Quality Monitoring Program.  It should be 

noted that in some instance not all stations were sampled on all dates.

 

Nantucket 

Harbor

Madaket 

Harbor
Long Pond

Sesachacha 

Pond

Miacomet 

Pond

Hummock 

Pond

Polpis 

Streams

Oyster 

Sites

January

February

March

April

May

June 23 25 25 16 17 24 17,30 23

July 8,22 9 7 1 1 7 11 8

August 4,24 6,24 20 12 12 20 6

September 3,28 25 24 9 9 24 2 25

October 1,15 22

November

December

Total Events 7 5 4 6 4 5 4 4

SAMPLE DATES (summer 2020)

Month
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Figure 1. Madaket Harbor and Long Pond sampling stations 2010, 2012, 2013, 2014, 2015, 
2016, 2017, 2018, 2019 and 2020. 
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Figure 2. Nantucket Harbor sampling stations 2020. Station NAN-8 (the cut) was only sampled in 2010 and location changed in 2011 - 
2020. Nantucket Harbor and Polpis Harbor each have nitrogen thresholds in the MassDEP/USEPA TMDL for this system. 
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Figure 2a.  Sampling locations associated with potential oyster aquaculture deployments in Nantucket Harbor (ORS-2,3,4,5,6) sampled in 
2015. ORS-2,4,6 sampled in 2016, 2017, 2018, 2019 and 2020.  Sites are associated with possible oyster aquaculture areas (yellow 
pins). ORS4 was the selected reef location and reef construction began in June 2017.  Spat on shell was deployed in the Fall 2017.
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Figure 3. Sesachacha Pond sampling stations 2010, 2012, 2013, 2014, 2015, 2016, 2017, 2018, 2019 and 2020.   This system has a 
nitrogen threshold set in its site-specific MassDEP/USEPA TMDL. 
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Figure 4. Hummock Pond sampling stations 2010, 2012, 2013, 2014, 2015, 2016, 2017, 2018, 2019 and 2020. Station 7 is in Head of 
Hummock, a kettle pond connected by an artificial channel to the estuary with limited exchange from Station 7 to Station 8.



 17 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 5. Miacomet Pond sampling stations 2010, 2012, 2013, 2014, 2015, 2016, 2017, 2018, 
2019 and 2020.  Miacomet Pond is currently functioning as a fresh pond. 
 

Station 3

Station 1

Station 2

Station 3

Station 1

Station 2
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Figure 6. Polpis Harbor Stream Sampling locations shown in yellow pins (ST-4, 4A, 6B) 
sampled in 2016-2017. WPH-outlet stream site sampled in 2017-2018.  Sampling in 2019 and 
2020 was of ST-4, 6B and WPH.  Water samples from mid depth in water exiting culverts. 
 

 
 
Figure 6a.  Polpis Harbor Stream Sampling locations (ST-4, 4A, 6B and WPH-outlet) relative to 
estimated direction of flow as determined by the Town of Nantucket.


